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CLAIMS 

1 . Ak article alignment method comprising: 
holding an\jrticle with an article holder; and 

rotating at le^t a portion of the article holder around an axis passing through the 
article to rotate the arfeicle relative to the article holder while the holder is holding the 
article. 

2. The method of Claim 1 wherein holding the article comprises pressing the 
article against the holder; and 

rotating at least a pcmion of the article holder comprises rotating at least a portion 
against which the article is pressed. 

3. The method of Claim 2 wherein the article holder comprises one or more 
openings through which one or ijiore gas flows are emitted towards the article to attract 
the article to the holder; and 

the article is pressed again^on^or more protrusions on the holder. 

4. The method of Glaiin 2/Kvherein the article is pressed against one or more 
protrusions on the holder; and 

the method further comkris^ Pushing the article against one or more objects to 
cause the article to slide on the one or i^ore protrusions while the holder is holding, the 
article. 

5. The method of Claim 1 fu^her comprising transporting the article holder, 
with the article in the holder, to a rotary dnve; 

wherein the rotating operation comprises coupling the drive to the article holder to 
transfer a rotary motion of the drive to the article. 

6. The method of Claim 5 wherein coupling the drive to the article holder 
comprises coupling the drive to a rotational member of the article holder, the rotational 
member physically contacting the article and coi^pling the rotary motion of the drive to 
the article. 

7. A method for article handling, the ihethod comprising: 
picking up an article with an article holder; 

sensing, with a sensor, the article's rotationalXprientation relative to an axis 
passing through the article, and if the rotational orienmtion is different from a 
predetermined orientation, then rotating the article to mace the article into the 
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predetemained orientation, wherein the sensing and rotating operations are performed 
while theWticle is held by the holder. 

8. \ The method of Claim 7 wherein holding the article comprises pressing the 
article agairifet the holder; and 

rotatiiTg the article comprises rotating at least a portion of the article holder 
against which portion the article is pressed. 

9. The method of Claim 8 wherein the article holder comprises one or more 
openings through which one or more gas vortices are emitted towards the article to 
develop an attractiomforce attracting the article to the holder; and 



the article is pressed by the attraction force against one or more protrusions on the 




8 wherein the article is pressed against one or more 



holder. 

10. ThemethcJ'c 
protrusions on the holde^ 

the method furtt 
cause the article to slide 
article. 

1 1 . The method of ClSim 7 further comprising transporting the article holder, 
with the article in the holder, to a rotary drive; 

wherein the rotating operation comprises coupling the drive to the article holder to 



pushing the article against one or more objects to 
mrusions while the holder is holding the 



transfer a rotary motion of the drive to^the article 



iiV 



12. The method of Claim 1 l^herein coupling the drive to the article holder 
comprises coupling the drive to a rotational member of the article holder, the rotational 
member physically contacting the article ai^d coupling the rotary motion of the drive to 

A r obot end effectpr co mprisiif^ a inembei luLarional relative to the"gTTd- 
effector, to aftia^ an article held in the end effector to rotate around an axis passing 
through the article. 

14. The end eflbojor of Claim 13 wherein the end effector further comprises: 
a body to which the membe^;j^s coupled and around which the member is 
rotational; and 

a device for pressing the article against tHS^i^ember when the end effector is 
holding the article. 



K 
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15. \rhe end effector of Claim 14 wherein the device comprises a vortex chuck 
to emit a gas voYtex towards the article. 

16. Tlie end effector of Claim 15 wherein the vortex chuck is mounted in the 

body. 

5 17. AVobot end effector comprising a mechanism for holding an article and 

rotating the article around an axis passing through the end effector. 

18. The end effector of Claim 17 wherein the end effector further comprises: 
a body to which the member is coupled and around which the member is 

rotational; and I 

10 a device forlpressing the article against the member when the end effector is 

holding the article. I 

19. The end effector of Claim 17 wherein the device comprises a vortex chuck 
to emit a gas vortex towards the article. 

2(L ^ Th e end effecLoi o t Claim 1S> wherein tne vonex chu ck is mounted in th e — 

15 ^bodyr- 

^_21'- A-eomputer-system-programmed-to-control-an-article-holder-andza-mo'foP 

for rotating at least a portion of the article holder to perform the operations of Claim 1 . 

22. A computer readable^^isdiur^compri^ to control 
an article holder and a motor for rotating at j fea^t-aTportion of ttie article holder to perform 

20 the operations of Claim 1. 

23. A computer^s^j^tel^i^pro^ 
for rotating at least a portion of the article holder to perform the operations of Claim 8. 

24. ^A^mputer readable medium comprising computer instructions to control 
an artipl^older and a motor for rotating at least a portion of the article holder to perform 

le operations of Claim 8. 




control an article holder and a motor 
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